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WHAT IS CLAIMED IS : 

1. ^A method for producing non-human, chimeric fetuses which 
comprises the following steps: 

\i) obtaining an ICM of a blastocyst or ICM, 

progenitor c^lls from preblastocyst stage embryo of a first 
genetic complehient; 

(ii) xculturing said ICMs or ICM progenitor cells 
on a feeder layer Culture under conditions which provide for 
the formation of multilayer cell colonies; 

(iii) identr^inx^fr^in^^ contained in 
the cultured ICM cell colony those cells wh^ch exhibit the 
following properties: ^ 

(a) small! cyttolasmic/nuclear volume ratio; 

(b) cytoplasmic 

(c) small \ii 
the cell colony; 

(iv) separating\ one or a Muster of said 
identified cells from the rest of the c^J.1 coJ 

(v) passaging saYd separat^i^ICM cells or ICM 
progenitor cells onto another rgeHer layer culture under 
conditions whereby there is at least some physical contact be- 
tween the feeder cell layer and the separated c^lls or cell 
cluster to produce cultured inner cell mass (CICMO cells; 

(vi) introducing the CICM cells developed from the 
first genetic complement into fertilized embryos of \ second 
genetic complement to produce chimeric embryos; \ 

(vii) transferring the chimeric embryos to\ 
recipient females/ and, \ 

(viii) permitting the transferred chimeric embryos 
to develop into chimeric fetuses . 



.ndivid\al cells 




lative to rest of 



2. Tfee method of claim 1, wherein in step (vi) the CICM 
cells ai^ef introduced into the fertilized embryos by 
microinj ettion . 



4 



3 . 

claim 
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chimeric fetus produced according to the method of 



4. The ^method of clainvl including the additional step of 
allowing tne recipient females to give birth to chimeric 
animals as V result of carrying the chimeric fetuses to term. 



5. A chimeric animal produced according. to the method 
claim^. 

6. The chimericX animal of claim's wherein at least one of 
its gametes has been transformed with DNA of the first genetic 
complement . 



Transgenic offspring prbduced by breeding the chimeric 



animal of claim 6. 



8. A method for producing non-human, transgenic chimeric 
fetuses which comprises thet following steps: 

(i) obtaining asn. I CM of a blastocyst or ICM 
progenitor cells from preblasVocyst stage embryo; 

(ii) culturing sai& ICMs or ICM progenitor cells 
on a feeder layer culture under\conditions which provide for 
the formation of multilayer cellXcolonies ; 

(iii) identifying from\among the cells contained in 
the cultured ICM cell colony those\cells which exhibit the 
following properties: 

(a) small cytoplasmic/ nuclear volume ratio; 

(b) cytoplasmic vesicles; 

(c) small individual c§lls relative to rest of 
the cell colony; 

(iv) separating one or a cluteter of said 
identified cells from the rest of the cei^l colony; 

(v) passaging said separated\lCM cells or ICM 
progenitor cells onto another feeder layer\culture under 
conditions whereby there is at least some pWsical contact be- 
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tweefk the feeder cell layer and the separated cells or cell 
cluste\to produce cultured inner cell mass (CICM) cells; 

(vi) inserting heterologous DNA into said CICM 

cells ; 

(Vii) selecting for transgenic CICM cells; 
(vYii) introducing the transgenic CICM cells into 
fertilized embryos to produce transgenic chimeric embryos; 

(ix) \ transferring the transgenic chimeric embryos 
to recipient femiales; and, 

(x) permitting- the transferred transgenic chimeric 
embryos to develop Ninto transgenic chimeric fetuses. 

9. The method of claiim^S, wherein in step (vi) the 
heterologous DNA is introduced J-nto the CICM cells by 
microinj ection. 




10. The method of claim 8\ wn&r€in in step (vii) the 
selection for the transgenic^ CICM cells is conducted in vitro. 

11. The method of claim 8, whterein in step (viii) the 
transgenic CICM cells are introduced into the fertilized 
embryos by microinjection. 

12 . A transgenic chimeric fetus produced according to the 
method of claim ^. 

13. The method of claim ^including Vhe additional step of 
allowing the recipient females to givev birth to .transgenic 
chimeric animals as a result of carrying the transgenic 
chimeric fetuses to term. 



14 . A transgenic chimeric animal produced^ according to the 
method claim 1^. \ 
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iSs. The transgenic chimeric animal of claim" 14 wherein the 
heterologous DNA is in the germ cells and can be transmitted 
to progeny of the transgenic chimeric animal . 

16. Transgenic offspring produced by breeding the transgenic 
chimeric animal of claim 15. 

17. A method tor producing non-human, genetically identical 
fetuses which comprises the following steps: 

(i) Obtaining an I CM of a blastocyst or ICM 
progenitor cells from preblastocyst stage embryo; 

(ii) cul taring said 3CMs or ICM progenitor cells 
on a feeder layer culture under/cbnditions which provide for 
the formation of multilayer ceil colonies; 

(iii) identifying f ± om ^a radncr the cells contained in 
the cultured ICM cell colonV those cells which exhibit the 
following properties: \ 

(a) small cytoplasmic/nuclear volume ratio; 

(b) cytoplasmic\vesicles ; 

(c) small individual cells relative to rest of 
the cell colony; \ 

(iv) separating one or k cluster of said 
identified cells from the rest of th^cell colony; 

(v) passaging said separaked ICM cells or ICM 
progenitor cells onto another feeder layer culture under 
conditions whereby there is at least sonA physical contact be- 
tween the feeder cell layer and the separated cells or cell 
cluster to produce cultured inner cell massWCICM) cells; 

(vi) introducing nuclei of the CICMcells into 
enucleated oocytes or enucleated, preimplanta\ion embryonic 
cells to produce embryos; \ 

(vii) transferring the embryos produced in step 
(vi) to recipient females; and, \ 

(viii) permitting the transferred embryos to 
develop into fetuses . 
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The method of claim 1/7, wherein in step (vi) the nuclei 
of the CICM cells are introduced into the enucleated oocytes 
or enucleated, preimplantation embryonic cells by 
elect rof Vision. 

19. The meohod of claim 1J, wherein in step (vi) the nuclei 
of the CICM cfells are introduced into the enucleated oocytes 
or enucleated, ^©reimplantation embryonic cells by 
microinjection. \ 

20. A fetus produced according^to the method of clairnT.7. 

21. The method of cla\m \p iiWloidlrig the additional step of 
allowing the recipient remales to give birth to animals as a 
result of carrying the fetmses to term. 

22. An animal produced according to the method claim "21. 

23. Offspring produced by breeding the animal of clairn 22. 

24. A method for producing non-hkman, transgenic, genetically 
identical fetuses which comprises \he following steps: 

(i) obtaining an ICM o\ a blastocyst or ICM 
progenitor cells from preblastocyst Vtage embryo ; 

(ii) culturing said ICMs car ICM progenitor cells 
on a feeder layer culture under conditions which provide for 
the formation of multilayer cell colonies ; 

(iii) identifying from among fthe cells contained in 
the cultured ICM cell colony those cells which exhibit the 
following properties: \ 

(a) small cytoplasmic/nuclear volume ratio; 

(b) cytoplasmic vesicles; \ 

(c) small individual cells relative to rest of 
the cell colony; \ 

(iv) separating one or a cluster of\ said 
identified cells from the rest of the cell colony; 



-52- 



000270-010 



(v) passaging said separated ICM cells or ICM 
:or cells onto another feeder layer culture under 

conditions whereby there is at least some physical contact be- 
tweenNthe feeder cell layer and the separated cells or cell 
cluster\£o produce cultured inner cell mass (CICM) cells; 

(vi) inserting heterologous DNA into said CICM 

cells ; 

(^ii) selecting for transgenic CICM cells; 

(vi\i) introducing nuclei of the transgenic CICM 
cells into enucleated oocytes or enucleated, preimplantation 
embryonic cells ho produce transgenic embryos; 

(ix) transferring the transgenic embryos to 
recipient females; arid, 

(x) permitting t^ie transferred transgenic embryos 
to develop into transgenic fetuses 

25. The method of claim 2A, wherein in step (vi) the 
heterologous DNA is introdi^ed into, the CICM cells by 
microinj ection. 

26. The method of claim 2*£, wherein in step (vii) the 
selection for the transgenic CICM cells is conducted in vitro. 

27. The method of claim 2% wherein in step (viii) .the nuclei 
of the transgenic CICM cells are introduced into the 
enucleated oocytes or enucleated, preVmplantation embryonic 
cells by electrof usion, 

28. The method of claim ^4 , wherein in ^tep (viii) the nuclei 
of the transgenic CICM cells are introduced into the 
enucleated oocytes or enucleated, . preimplafl^ation embryonic 
cells by microinjection, 

29. A transgenic fetus produced according to ^ie method of 
claim 
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30X The method of claim 24 including the additional step of 
allowing the recipient females to give birth to transgenic 
animalsN^s a result of carrying the transgenic fetuses to 
term. 

31. .A transgenic animal produced according to the method 
claim 3*0". 

32. Transgenic Offspring produced' by breeding the transgenic 
animal of claim 

chimeric ungulate 
steps : 

mass (CICM) cells 
derived from I CM 
stocyst ungulate embryo 
the morphological 
identically or 
developing ungulate 

DNA into said CICM 



c CICM cells; 
^transgenic CICM cells into 
transgenic chimeric 

sgenic chimeric ungulate 
and, 

ed transgenic chimeric 
transgenic chimeric ungulate 



ungula 
fetuses . 



34. The method of claim 33, wherein in ste 
selection for the transgenic CICM cells is 



(iii) the 
nducted in vi tro . 



The method of claim 3^ wherein the ungulate is a pig. 
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^ . The method of claim 3-3 wherein the ungulate is a cow. 



37. \A transgenic chimeric ungulate fetus produced according 
to thes, method of claim 3^. 

38. The\method of claim £3 including the additional step of 
allowing trhe recipient ungulate females to give birth to 
transgenic (chimeric ungulates as a result of carrying the 
transgenic chimeric ungulate fetuses to term. 

39. A transgenic chimeric ungulate produced according to the 
method of claim \&: 

40. The transgenic\chimeric tfn^ulate of claim 3-9' wherein the 
heterologous DNA is Isn the girm cells and can be transmitted 
to progeny of the trarifegenid chimerip/ ungulate . 

41. Transgenic of f springy produced by breeding the transgenic 
chimeric ungulate of claimv 4b . 

42. A method for producing transgenic, genetically identical 
ungulate fetuses which comprises the following steps: 

(i) producing inn^r cell mass (CICM) cells 
derived from the ICM of a blastocyst or derived from ICM 
progenitor cells obtained from aYpreblastocyst ungulate embryo 
wherein said CICM maintains in culture the morphological 
characteristics and express cell markers identically or 
substantially similarly to ICMs of (developing ungulate 
embryos; \ 

(ii) inserting heterologous DNA into said CICM 
cells; \ 

(iii) selecting for transgenic CICM cells ; 

(iv) introducing nuclei of tlae transgenic CICM 
cells into enucleated oocytes or enucleated, preimplantat ion 
embryonic cells to produce transgenic ungulate embryos; 
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(v) transferring the transgenic ungulate embryos 
t^recipient ungulate females; and, 

(vi) permitting the transferred transgenic ungulate 
embryos to develop into transgenic ungulate fetuses . 

43. The\method of claim 42", wherein in step (ii) the 
heterologous DNA is introduced into the CICM cells by 
microinjection. 

44. The methoci of claim 42^, wherein in step (iii) the 
selection for the transgenic^CICM cells is conducted in vitro. 

45. The method of >claim Ip. , wherein in step (iv) the nuclei 
of the transgenic ClteM cells are ip^roduced into the 
enucleated oocytes or \enucrea-kect7 preimplantation embryonic 
cells by electrofusion/ 

46. The method of claim 46, wherein in step (iv) the nuclei 
of the transgenic CICM cellos are introduced into the 
enucleated oocytes or enucleated, preimplantation embryonic 
cells by microinjection. 

47. The method of claim 42^ whefein the ungulate is a pig. 

48. The method of claim 42 wherein the ungulate is a cow. 

49. A transgenic ungulate fetus produced according to the 
method of claim 42*T 

50. The method of claiifi 42 including the additional step of 
allowing the recipient ungulate females t3o give birth to 
transgenic ungulates as a result of carrying the transgenic 
ungulate fetuses to term. 



51. A transgenic ungulate produced according\to the method of 
claim 5t> . 
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1i 2 . Transgenic offspring produced by breeding the transgenic 
unaulate of claim 5£ . 

53. X method for producing transgenic chimeric ungulate 
f etusesNwhich comprises the following steps: 

\(i) obtaining ungulate ICM cells or an 
established^ cultured ungulate ICM cell line; 

(ii\) introducing into the nucleus of said ICM 
cells or established cultured ICM cell line one or more genes 
which inhibit differentiation of said ICM cells or cell line; 

(iii) qulturing the resultant transgenic chimeric 
ungulate ICM cells XDr cell line on a suitable feeder cell 
culture under conditions whipfTk inhibit differentiation and 
provide for the production of a multilayer cell colony to 
obtain cultured inner cesll (mass (CICMO cells which exhibit 
morphological characteri^iV^an^^nich express cellular 
markers consistent' with ory substantially similarly to that of 
ICMs of differentiating ung\ilate embryos for prolonged periods 
in tissue culture; \ 

(iv) inserting heterologous DNA into said CICM 
cells; \ 

(v) selecting for transgenic CICM cells; 

(vi) introducing the transgenic CICM cells into 
fertilized ungulate embryos to produce transgenic chimeric 
ungulate embryos; \ 

(vii) transferring the transgenic chimeric ungulate 
embryos to recipient ungulate females; and, 

(viii) permitting the transferred transgenic 
chimeric ungulate embryos to develop into\ transgenic chimeric 
ungulate fetuses. \ 

' \ 

54. The method of claim 53, wherein in step\ (iv) the 

heterologous DNA is introduced into the CICM)cells by 
microinjection. \ 
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SBv. The method of claim 5/, wherein in step (v) the selection 
forNthe transgenic CICM cells is conducted in vitro. 

56. TheV method of claim 5<3 wherein the ungulate is a pig. 

57. The method of claim 53 wherein the ungulate is a cow. 

58. A transgenic chimeric ungulate fetus produced according 
to the method o£ claim 5^ . 

59. The method otV claim ^3 including the additional step of 
allowing the recipient, ungulate females to give birth to 
transgenic chimeric lingulates as a result of carrying the 
transgenic chimeric ungulate fetu^^ to term. 

60. A transgenic chimeric^ ungulate produced according to the 
method of claim 5^. 

61. The transgenic chimeric lingulate of claim 60- wherein the 
heterologous DNA is in the germ\cells and can be transmitted 
to progeny of the transgenic chimeric ungulate. 

62. Transgenic offspring produced by breeding the transgenic 
chimeric ungulate of claim 6*1. 



63. A method for producing transgenic), genetically identical 
ungulate fetuses which comprises the following steps: 

(i) obtaining ungulate ICM cfells or an 
established cultured ungulate ICM cell line 

(ii) introducing into the nucleus of said ICM 
cells or established cultured ICM cell one on more genes which 
inhibit differentiation of said ICM cells or cell line; 

(iii) culturing the resultant transgenic chimeric 
ungulate ICM cells or cell line on a suitable feeder cell 
culture under conditions which inhibit differentiation and 
provide for the production of a multilayer cell colony to 
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obtain cultured inner cell mass (CICM) cells which exhibit 
gical characteristics and which express cellular 
consistent with or substantially similarly to that of 
differentiating ungulate embryos for prolonged periods 
e culture; 

(iv) inserting heterologous DNA into said CICM 



mo 
mark 
I CMs 
in ti 



cells; 



Xyl) 



cells into 



selecting for transgenic CICM cells; 
introducing nuclei of the transgenic CICM 
sated oocytes or enucleated, preimplantation 
embryonic cells to produce transgenic ungulate embryos ; 

(vi^) transferring the transgenic ungulate embryos 
to recipient urigulate females; and, 

(viii)\ permitting the transferred transgenic 
ungulate embryos \to develop into transgenic ungulate fetuses. 

64. The method of Vlaim &$/ wherein in step (iv) the 
heterologous DNA is Vntrodpced into the CICM cells by 
microinj ection. 

65. The method of claim ^3, wherein in step (v) the selection 
for the transgenic CICM cells is conducted in vitro. 

66. The method of claim 6S, wherein in step (vi) the nuclei 
of the transgenic CICM eel lis are introduced into the 
enucleated oocytes or enucleated, preimplantation embryonic 
cells by electrof usion, 

67. The method of claim 6*3, wherein in step (vi) the nuclei 
of the transgenic CICM cells arA introduced into the 
enucleated oocytes or enucleated\ preimplantation embryonic 
cells by microinjection. 



68. The method of claim 6/3 wherein\the ungulate is a pig, 



69. The method of claim 63, wherein the ungulate is a cow. 
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70\ A transgenic ungulate fetus produced according to the 
metntod of claim 63 . 

71. The method of clainv63 including the additional step of 
allowing\the recipient ungulate females to give birth to 
transgenic, ungul ate s as a result of carrying the transgenic 
ungulate fetuses to term. 

72 . A transgenic ungulate produced according to the method of 
claim -?1 . \ 

73 . Offspring prdduced by breeding the transgenic ungulate of 
claim 7,2 . \ 

74. The method of cl^im 53^ o^r^laim 63 wherein said genes 
which inhibit dif f erentriatio/n are selected from the group 
consisting of tsA58, OCtV iLlF, LIF receptor and other 
oncogene products or T antiis^ens . 

75. The method of claim 53Aor claim 63 wherein said genes 
which inhibit differentiation are expressed under the control 
of an inducible promoter and khe culturing conditions comprise 
those which induce said promoter. 

76. The method of claim^53 or ckim 63 wherein said ICM cells 
are passaged. \ 

77. The method of claim £3 or claim\63 wherein said ICM cells 
are passaged with a passaging method which comprises: 

(i) culturing said ICMs ok a feeder layer culture 
under conditions which provide for multilayer cell colonies; 

(ii) identifying from among Vhe cultured ICM cell 
colony those cells which exhibit the following properties: 

(a) small cytoplasmic/nuclear volume ratio; 

(b) cytoplasmic vesicles; \ 



• * 
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(c) small individual cells relative to rest of 

cluster of said 
f the cell colony by- 
separated cultured ICM/Cells 
under . conditions whereby 
act between the feeder 
or cell cluster. 




8 . The method of Claim 



rated passaged ICM cells inc 



wherein in step (iv) the sepa- 

some associated feeder cells 




